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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 
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I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/00301 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)); 
Description, pages: 

1 1 as originally filed 

Claims, No.: 

1-8 as received on 07/02/2001 with letter of 06/02/2001 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 {Boxes I-V1II, Sheet 1) (July 1998) 
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International application No. PCT/GB00/0030 1 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability ; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -8 

No: Claims 

Inventive step (IS) Yes: Claims 1 -8 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -8 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following documents: 

D1: US-A-5 756 994 
D2: GB-A-2 324 906 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 



1. D1 (see in particular the places indicated in the Search Report) describes an ion 
source for a mass spectrometer, wherein an atmospheric pressure sample ioniser 
(21) is operable at atmospheric pressure to provide a sample flow containing 
desired sample ions. The ion source comprises and interface chamber (3,15,4) 
having and entrance aperture (10), and exit aperture (1 1) and an exhaust port (6). 
The entrance aperture is arranged to receive sample ions provided by the 
atmospheric pressure sample ioniser, and the exit aperture is arranged for sample 
ions to exit the interface chamber to the mass spectrometer. A vacuum pump is in 
communication with the exhaust port of the interface chamber to hold the 
pressure thereof at a pressure intermediate the operating pressure of the mass 
spectrometer and the atmospheric pressure. The interface chamber defines a flow 
passage for gas and entrained sample ions from the entrance aperture to the 
exhaust port. The exit aperture is located in the flow passage between the 
entrance aperture and the exhaust port. The flow passage is shaped to cause 
substantially all the gas and entrained sample ions entering the entrance aperture 
to flow along trajectories (14) within a distance "d" (about 1 mm) of the exit 
aperture. Since the diameter of the exit aperture is 0.5, 1 .0 or 1 .5 mm and d is 
about 1 mm, d is less than fife times the diameter of the exit aperture. 
The ion source according to claim 1 is different from the ion source described in 
D1 in that there is no line of sight between the entrance and the exit apertures. 



D2 (see in particular the places indicated in the Search Report) describes an ion 
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source for a mass spectrometer, wherein an atmospheric pressure sample ioniser 
(2) is operable at atmospheric pressure to provide a sample flow containing 
desired sample ions. The ion source comprises and interface chamber (3,4) 
having and entrance aperture (5), and exit aperture (7) and an exhaust port (19). 
The entrance aperture is arranged to receive sample ions provided by the 
atmospheric pressure sample ioniser, and the exit aperture is arranged for sample 
ions to exit the interface chamber to the mass spectrometer. A vacuum pump (30) 
is in communication with the exhaust port of the interface chamber to hold the 
pressure thereof at a pressure intermediate the operating pressure of the mass 
spectrometer and the atmospheric pressure. The interface chamber defines a flow 
passage for gas and entrained sample ions from the entrance aperture to the 
exhaust port. There is no line of sight between the entrance and the exit 
apertures. In the ion source described in D2, the exit aperture is located in a dead 
region within the interface chamber of no net gas flow (see page 5, line 29 to page 
4, line 3) 

The ion source according to claim 1 is therefore different from the ion source 
described in D2 in that the exit aperture is located in the flow passage between 
the entrance aperture and the exhaust port. Furthermore, the flow passage is 
shaped to cause substantially all the gas and entrained sample ions entering the 
entrance aperture to flow along trajectories (14) within a distance "d" of the exit 
aperture, where d is less than fife times the diameter of the exit aperture. 

The ion source according to claim 1 is therefore new. 

2. The problem to be solved by the present invention may be regarded as providing 
an ion source for a mass spectrometer which allows the mass spectrometer to be 
operated at low pressure (see page 4, lines 36-38 of the description). This is 
obtained according to the application by locating the exit aperture in the flow 
passage with no line of sight to the entrance aperture. 
The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: 

Even if the person skilled in the art gathered from D2 that there should be no line 
of sight between the exit and the entrance aperture, he would not locate The exit 
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aperture in the flow passage of the gas because D2 suggests that the exit 
aperture should be in a dead region. 

3. Claims 2-8 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 



Re Item VIII 

Certain observations on the international application 

1 . It appears to be necessary that means are necessary for deviating ions from the 
stream from the entrance aperture to the exhaust, e.g. the features of claim 8. 
Since independent claim 1 does not contain features defining such means it does 
not meet the requirement following from Article 6 PCT taken in combination with 
Rule 6.3(b) PCT that any independent claim must contain all the technical 
features essential to the definition of the invention. 

2. Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) 
PCT, which in the present case would be appropriate, with those features known 
in combination from the prior art (document D1) being placed in the preamble 
(Rule 6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b)(ii) PCT). 

3. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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CLAIMS : 

1 . An ion source for a mass spectrometer which 
operates at a low pressure comprising: 

an atmospheric pressure sample ioniser operable 
5 at atmospheric pressure to provide a sample flow 
containing desired sample ions; 

an interface chamber having an entrance aperture, 
an exit aperture and an exhaust port, the entrance 
aperture being arranged to receive sample ions 
10 provided by the atmospheric pressure sample ioniser 
entrained in a gas flow, and the exit aperture being 
arranged for sample ions to exit the interface chamber 
to the mass spectrometer; and 

a vacuum pump in communication with the exhaust 
15 port of the interface chamber to hold the pressure 
thereof at a pressure intermediate the operating 
pressure of the mass spectrometer and atmospheric 
pressure; the interface chamber defining a flow 
passage for gas and entrained sample ions from the 
20 entrance aperture to the exhaust port, the exit 

aperture being located in the flow passage between the 
entrance aperture and the exhaust port, wherein the 
flow passage is shaped to cause substantially all the 
gas and entrained sample ions entering the entrance 
25 aperture to flow within a distance "d" of the exit 

aperture, where d is less than five times the diameter 
of the exit aperture, and to provide no line of sight 
between the entrance and exit apertures . 

30 2 . An ion source as claimed in claim 1, in 

which the interface chamber has a bend therein to 
introduce turbulence into the flow of gas and 
entrained sample ions as they flow along the said flow 
passage . 

35 

3 , An ion source as claimed in claim 1 or 
claim 2, in which the interface chamber has a first 
passage adjacent the entrance aperture, and a second 
passage adjacent the exit aperture, the first and 
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second passages communicating with each other and 
intersecting at an angle of approximately 90° to each 
other . 

4. An ion source as claimed in claim 1, in 
which a part of the interface chamber between the 
entrance and exit apertures is of smaller sectional 
area than the remainder of the interface chamber such 
that the net flow of sample ions between the entrance 
and exit apertures is throttled. 

5. An ion source as claimed in claim 3, in 
which the first passage adjacent the entrance aperture 
is of smaller sectional area than that of the second 
passage adjacent the exit aperture such that the net 
flow of sample ions between the entrance and exit 
apertures is throttled. 

6. An ion source as claimed in claim 3 or claim 
5, in which both the first passage and the second 
passage have a length substantially longer than their 
respective widths. 

7. An ion source as claimed in any one of the 
preceding claims, in which the exit aperture comprises 
a f rusto-conical hole formed within a block defining 
the interface chamber, the exit aperture further 
comprising a correspondingly f rusto-conical insert 
member, the insert member having a bore therethrough 
to permit passage of sample ions and being coaxially 
aligned with the f rusto-conical hole in the block. 

8. An ion source as claimed in claim 7, in 
which the insert member is electrically insulated from 
the block. 

9 . An ion source substantially as herein 
described with reference to the accompanying drawing. 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agents file reference 

RECP51946001 


FOR FURTHER seG Notification of Transmittal of International Search Report 

_ „ ^ (Form PCT/ ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/GB 00/00301 


International filing date (day/month/year) 

02/02/2000 


(Earliest) Priority Date (clay/month/year) 

11/02/1999 


Applicant 

MASSLAB LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report 



1. Basis of the report 

a With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

( I the international search was earned out on the basis of a translation of the international application furnished to this 
*— J Authority (Rule 23. 1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basts of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as fifed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

[X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[T] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 36.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. J 



| | as suggested by the applicant. Q None of the figures. 

|X| because the applicant failed to suggest a figu re. 
n because this figure better characterizes the invention. 
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cited in the application 
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which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the International filing date but 
later man the priority date claimed 



T" later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvtous to a person skilled 
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